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Supplementary Fig. 1. Step background gating 
 

 
S1. (a) Cell surrounding, indicated in Red, and (b) its histogram. (c) Step background gating was used to 
determine the lower bound of the histogram.  
 
 
 
  



 
 
Supplementary Fig. 2. Improved counting accuracy in step background gating 
 
 

 
 

S2. (a-b) Step background gating  (suppl Fig. 1c) improved the counting accuracy, as compared to over 
8% error when using a global value over all images. Error bars represents standard deviation. (c) Dim cells 
can be identified  using step threshold (Green) compared to global threshold (Red). 
  



Supplementary Fig. 3.  Cell size variability 
 

 
 
S3. Using the 3D image J suite plugin, image stacks were processed with a combination of filters, including 
3D Mean (kernel size in all dimensions was set to 1 pixel), followed by 3D Maximum Local to retrieve 
local maxima of individual cells. The kernel size in x dimension of the 3D Maximum Local filter is varied 
based on estimated cell width: (a) Cell width can be estimated based on full width half maximum of clear 
“peaks” from the intensity distribution across the blue line (indicating an individual cell body). (b) The 
Size-dependent measurement (Red dots) better distinguished the cells closely adjacent to each other 
compared to the measurement using a fixed value.  
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
Supplementary Fig. 4. Image contrast of new bone formation 
 
 

 
 

S4. 2D image at each z-plane is used for demarcating new bone and suture areas through the z-stack. The 
image provides a fair clear fluorescence lines and bone structure (via SHG) for manual annotation of bone 
fronts, whereas requires interactive user input for automatic segmentation. Purple arrows indicate the 
discontinuous staining lines from tetracycline. White arrows indicate SHG from collagen fibers present in 
the suture space. 
 
 
 
 
 
Supplementary Video 1. Automatic cell counting to identify the seed of each cell in a 
3D volume (uploaded separately) 
 
 
 


